Fast, robust and high-resolution glycosylation profiling of intact monoclonal IgG antibodies using nanoLC-chip-QTOF.
Optimal glycosylation of immunoglobulins is essential in the generation of therapeutic biologicals with respect to efficacy, pharmacokinetics and immunogenic properties. This challenge in the field of biopharmaceuticals requires technologies for fast, robust and quantitative analysis of glycosylation. Current analyses of monoclonal antibody glycosylation are proteolysis-based mass spectrometry methods, which provide detailed structural information, but suffer a number of drawbacks such as lengthy sample preparation with the possibility to introduce artifacts. Here, we describe a fast, robust and high-resolution nanoLC-chip-QTOF method for quantitative analysis of intact monoclonal IgG glycosylation profiling. The method is able to detect hypoglycosylation, i.e. the lack of whole glycans, which is an important advantage over the well-established methods for free N-glycan or glycopeptide analysis. Moreover, the method is highly amenable to automation and because no digestion steps are involved, it provides direct relative quantitative information of both glycans on each IgG attachment site. We demonstrate that the ease and robustness make this technique ideally suited for quality control of the production process of mAb biopharmaceuticals, and provides new opportunities to study the clinical impact of mAb-glycosylation in patients with monoclonal gammopathies.